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It is important to develop a toroidal transport code 
applicable to helical, tokamak and hybrid systems in order to 
search for an optimized toroidal confinement system. A new 
si~ulation code TOTAL (Toroidal Transport Analysis 
Lmkage) has been developed for this purpose. This code 
consists of a 3-dimensional equilibrium code with ohmic and 
bootstrap currents and a I -dimensional transport code with 
neocl~ssical transport loss determined by ambipolar radial 
el~nc field as well as anomalous transport (empirical or 
dnft turbulence theoretical models). Neutral and impurity 
transp_o~ neutral beam heating and RF-heating power 
d_epostt~on analyses are also included. This predictive 
stmulatiOn code has been extended to the experimental data 
analysis code, and is utilized for the Large Helical Device 
(LHD) ECH and NBI heating experiments. 
J?uring the LHD design analysis and experimental 
planmng phase, the physics properties of the LHD 
configuration (major plasma radius= 3.75m, magnetic field 
= 3. 0-4. OT) were widely investigated, and beta achievement 
(-5%) and plasma transport projections were clarified. 
Recent predictive simulation analysis shows that the 
bootstrap current including the effect of self-consistent 
~di~ electri~ field might reduce the neoclassical ripple loss 
Significantly m future high performance experiments. 
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In the LHD experimental transport analysis, the plasma 
equilibrium is iteratively and consistently calculated using 
diamagnetic plasma energy measurements and measured 
profiles of FIR density, Thomson scattering electron 
temperature and charge-exchange spectroscopic ion 
temperature. Then the calculated transport properties are 
compared with various theoretical transport models in 
ECH-heated and NBI-heated plasmas. The impurity 
radiation analysis is also performed and compared with the 
~xpe~mental data of bolometric radiation and spectroscopic 
tmpunty measurements. 
Figure I shows a typical self-consistent equilibrium using 
experimental data ofLHD. 
It is verified that this TOTAL code is very effective in 
both predictive simulation and experimental data analysis. 
At present this TOTAL code is being utilized to clarify the 
details of LHD confinement properties, focusing on 
magnetic configuration control, radial electric field, impurity 
dynamics, higher beta effect, plasma ed¥.e effect and 
long-pulsed equilibrium relaxation phenomena .2. 
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Fig.l Typical equilibrium reconstruction using TOTAL code 
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